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SUMMARY OF CHEMICAL TREATMENT PLANT
BLENDING INFORMATION

The following pages summarize chemical treatment plant blending information for'each of the § treatment trains
modeled in the Desktop Evaluation of Treatment Technology Alternatives. The diagram below defines terms
used in the summary tables. L

Inflow from Chemical

STA or FEB TP T-(%atmen{ TP Blended To Water

Plant (TP) — > —+ Conscrvation
Infiuent Efluent Effluent Arcas

Blending Line
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Table 4.14. Effect of Stormwater Treatment Areas on Water Quality

Parameter Unit Concentration change | Ratio of effluent concentration to
caused by treatment concentration in EAA raw water
Nutrients:
Total phosphorus . ug/L 100 0.333
Ammonia nitrogen ug/L -389 - 0.116
Total Kjeldahl nitrogen ug/L 500 0.778
Nitrate nitrogen ug/L 415 0.078
Nitrite ritrogen : ug/L -59 0.014
Total nitrogen ug/L -1,084 ’ 0663
Metals:
Aluminum ug/L =277 0.067
Copper ug/l 1 1.500°
fron ug/L =322 0.101
Manganese ug/l 10 L3888
Mercury (tota!) ug/L -1.3E-03 ) 0414
Mercury (methyl} ug/l -1.4E-D4 0.300 —
Zinc ug/L -2 0.800
lons:
Sulfate mg/L -8 0.873
Silica mg/L 0 1.000
Chloride mg/L 23 1.172
Calcium 3 mg/L 0 1.000 .
Magnesium , mg/L 0 1.000
Sodium mg/L 17 1.189
Potassium _mgiL 0 1.000 -
Others:
Alkalinity as CaCO, mg/L 5 1.021
pH s.u. 0 1.000
Specific conductance umholfem 56 - 1.058
Total dissolved solids mg/L 38 1.058 ST
Total organic carbon mg/L 3 1.079
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Tahle 4.24. Effect of Managed Wetlands on Water Quality

Parameter Concentration change Ratio of effiluent concentration to

caused by treatment concentration in EAA raw water

Nutrients:
Total phospharus
Ammonia nitregen
Total Kjeldah! nitrogen
Nitrate nitrogen
Nitrite nitrogen
Total nitrogen

Metals:
Aluminum
Copper
fron
Manganese
Mercury {total)
Mercury (methyt)
Zinc
lons: }
Suffate mg/L. -8 0873 -
Silica : mg/t. -2 0.928
Chloride mg/L 34 1.321
Calcium s mg/L 5 1.067
Magnesium | mg/l 0 1000 " T
Sodium mg/l. 17 1.189
Potassium mg/L 1 1.143
Cthers:
Alkalinity as CaCO, ) mg/L -6 0.975
pH s.u. 4} 1.000
Specific conductance umho/em 91 1.094
Total dissolved solids mg/L 62 1.094

Total organic carbon mg/L -5 0.842 o ~
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Table 4.34. Effect of Chemical Treatment/Direct Filtration on Water Quality

Parameter Concentration change Ratio of effluent concentration to
caused by treatment concentration in EAA raw water

Nutrients:

Total phosphorus

Ammonia nitrogen

Total Kjeldahl nitrogen

Nitrate nitrogen

Nitrite nitrogen

Total nitrogen
Metals:

Aluminum ugfl 255 0,141

Copper ug/l, 1 1.500

Iron ug/l - 224 1.626 - 7 )

Manganese ug/l 53 T 4.102

Mercury (total) ug/L -1.7E-03 0.234

Mercury (methyl) ug/L -8.1E-05 o 0.524 ,

Zinc ug/l 2 0.585
ions:

Suifate mg/L 0 1.000 o

Silica mg/L -5 0.815

Chloride . mg/L 31 1.231

Calcium X mg/L g 1.120

Magnesium‘ mg/L 0 1.000

Sodium mg/L 0 1.000

Potassium ma/L 0 10000 .. __
Others:

Alkalinity as CaCQO, T mg/L -20 0817

pH 8., 0.29 i 0.980

Specific conductance umho/cm 59 . 1.061

Total dissolved solids ma/l 40 1 081

Total organic carbon mg/L -16 ) 0.579
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Table 4.44, Effect of STA - Chemical Treatment/Direct Filtration on Water Quality

Parameter Unit Concentration change Ratio of effiuent concentration to
caused by treatment cancentration in EAA raw water
Nutrients:
Total phosphorus ug/t. -144 0040 — 7
Ammania nitrogen o C ug/L -389 0.118
Total Kjeldahl nitrogen ug/L -1,938 0.282
Nitrate nitrogen ug/t. 415 0.078
Nitrite nitrogen ug/L -59 . . 0.014
Taotal nitrogen ug/L -2,423 0.248
Metals:
Aluminium ug/l -288 0.030
Copper ug/L 2 2.000
lron ug/L 216~ 1.603 7
Manganese ug/L E3 . 4.294
Mercury (total) ugfl -1.8E-03 _. 0.122
Mercury {methyt) ug/l -1.8E-04 . 0.254
Zinc ug/L, 3 0.400 )
lons:
Sulfate . mg/L -8 0.873
Silica mg/L -5 0.815
Chloride : mgi/L 54 1.403
Calcium . mg/l 9 1.120 o
Magnesium , mg/L 0 1.000 -
Sodium mg/L 17 1.189
Potassium mg/L 0 1.000
Others: .
Alkalinity as CaCO; ' ' mg/L -15 1.104
pH s.u, -0.29 - 0.960
Specific conductance umho/cm 115 1.119
Total dissolved solids mgfL 78 1.118
Total organic carbon mg/lL . 14 0.632
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Table 4.5-4. Effect of High-Rate Settling on Water Quality

Parameter Unit Concentration change Ratio of effiuent concentration to
caused by treatment concentration in EAA raw water
Nutrients:
Total phosphornus ug/L -126 0.167
Armmonia nitrogen ug/t 9 1.000 . .
Total Kjeldahl nitrogen ug/l. -1,5371 0433 _
Nitrate nitrogen ug/l 0 1.600
Nitrite nitrogen ug/l 0 1.000
Total nitregen ugfL -1,531 0.525
Metals:
Aluminum ug/L -233 0.216 -
Copper ug/L 2 2.000 "
lron ugfl 2,166 7.051
Manganese ug/L &4 4.161
Mercury (total) ug/t -1.8E-03 0.312
Mercury {methyl) ug/L -T4EQ5 0.632 - -
Zing ug/l -2 0.615 ) |
lons:
Sulfate mg/L o 1.000
Silica mg/L -4 0.852 :
Chlorige mg/L 31 1.228
Calcium mag/L 9 1,125
Magnesium * mg/l 0 1.000 - A
Sodium : mg/l o 1.000
Potassium mg/L 0 1.000
Others:
Alkalinity as CaCO, mg/t -20 0.917 -
pH 5.4, -0.28 0,950 - T
Specific conductance umho/cm 59 1.051
Total dissolved solids mg/L 40 1.0681
Total organic carbon mg/L 14 0.632
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Table 4.6-4. Effect of STA - High-Rate Settling on Watar Quality

Parameter tnit Concentration change | Ratio of effluent concentration to
caused by treatment concentration in EAA raw water

Nutrients:

Total phosphorus ug/L -138 0.080

Ammaonia nitregen ug/l -389 0.116

Tota! Kieldahl nrirogen wg/l. -1.773 0.343

Nitrate nitrogen ug/l 415 0.078 N

Nitrite nitrogen ug/L B89 0.014

Total nitrogen ug/l -2,257 B i 0 299
Metals:

Aluminum ugfL -286 ' 0.037.

Copper ug/L 2 2.000.

Iron ug/L 2,128 6.947

Manganese ug/L 58 4431

Mercury (total) ugil -1.9E03. . - 0.158

Mercury (methy!(} ug/L -1.8E-04 0.25% o

Zinc ug/L -3 0.289 -
[oas:

Sulfate mag/L £ 0.872

Silica mg/l -4 0.852

Chiaride . - mg/L 54 1.400

Calcium : mg/L g 1.125 .

Magnesium . mg/lL o] 1000 -

Sodium ) mg/L 17 1.189

Potassium mg/L o 1.000
Others: -

Alkalinity as CaCQ, " mg/L -15 0.938

pH 5., -0.29 0.860

Specific conductance - umho/cm 115 1.119

Tota! dissolved solids mg/L 73 1.118

Total organic carbon mg/iL -12 0.684
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Table 4.74, Effect of Chemical Treatment/Dissolved-Air Flotation/Filtration on Water Quality

Parameter Unit Concentration change Ratio of effluent concentration to
caused by treatment concentiration in EAA raw water
Nutrients:
Total phosphorus ug/L -141 0.080
Ammionia nitregen ugflL 0 1.000
Total Kjeidahl nitrogen | ug/L, -1,733 C.359
Nitrate nitrogen ug/l 0 1.000
Nitrite nitrogen ug/L 0 1.000
Total nitrogen ug/L -1,733 N C.463 _—
Metals:
Aluminum ug/L 255 ' 0.141
Copper ug/l 1 1.500
Iron ug/L 224 . 1.626
Manganese ugh. 53 . . 4.102 .
Mercury (total) ugrL -1.7E-03. 0.234 , -
Mercury (methyl) ug/L -8.1E-05 0.594 o
Zinc ug/lL 2 0.555 _
lons:
Suffate mg/l Q 1.000
Silica ma/L -5 0.815
Chloride mg/L 3 1.231
Calcium mg/L 9 1.120
Magnesium mgfL 0 1.000 .
Sodium . mg/L 0 1.000 - T
Potassium mg/L. 0 1.0000 ~ ~ .
Cthers: -
Alkalinity as CaCQ, ' mg/L -20 0.917
pH s.u. Y, 0.860
Specific conductance umho/ecm 53 . 1.061
Total dissolved solids mg/L 40 1.061
Total organic carbon mg/l. . -i6 0.579 .
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Table 4.8-4,

Effect of STA - Dissolved Air Flotation/Filtration on Water Quality

Parameter Unit Concenfration change Ratio of effluent concentration ta
caused by treatment concentration in EAA raw water
Nutrients:
Total phosphorus ug/L -144 0.040D
Ammania nitrogen ug/L -389 0.116
Total Kjeldaht nitrogen ug/L -1.939 0.282
Nitrate nitrogen ug/L -415 0.278 -
Nitrite nitrogen ug/L 69 0.014
Total nitrogen ug/L. -2,423 0.248
Metals:
Aluminum ug/L -288 0.030. . -
Copper ug/t 2 2.000
Iron ug/L 216 1.603
Manganese ugfl 56 4,294
Mercury (total) ug/L -1.8E-03 _ 0.122
Mercury (methyl) ug/L -1.5E-04 0.254
Zinc ug/ 3 0.400
lons:
Sulfate mg/L -8 0.873
Silica mg/lL -5 0.815
Chloride mg/L 54 1.403
Calcium mg/lL g 1.120
Magnesium mg/L g 1.000
Sodium ! mg/L 17 1.189
Potassium mg/L o 1.000
Others: L
Alkalinity as CaCO, mg/L -15 1.104 )
pH 5., 0.29 0.960
Specific conductance umho/cm 115 1.118
Total dissolved solids mg/L 78 1.118
Total organic carbon mg/L 14 0.632




Table £.5-1, Basis of Design and Cost Information for Chemical TraatmentMigh Rata Settiing

InflusntEMlusnt P Levels

Parameter —
150/B0 | (6G/A0 | 160/30 [ 180/20 | 150410 | G050 ) 90730 90/20 N0
Basls of Dealgn
Infuent PS capacky, mgd 2330 2330 2330 0 [ 2330 2330 2330 2330 ]
Influent PS. avarage fiaw, tnget - 189 189) 189 0 [ 129 189 189 189 0
S5TA arsa, acres o) 0 0 0 a o] q 0 +] 0
FEB aroa, acrea 1000 2000 3000 Q 0 500 1000] 1000 2000 1]
Treatrmont plant Influent PS capactty, mod 2%0] 330 453 0 Q ™m 182 302 470 1}
Trament plant infwar PS aversge Sow, mgd 147 164 182, o] 0 1 120 145, 178 0
Traatmen plart land area, acres. a1 34 38 Q 0 18 -] n a7 [s]
Sludga draponsl area. AcTas 309 e 382 O o 191 252 313 374 o
Elfluent PS capacity, mod 2330 2330 2330 [/ o 2330 2330 2330 2330 o
Effluant 'S averaga fow, mod 189 189 189 [s] 9 1881 18¢ 189 189 0
Total land wrea, acres 1,474 28617 3,782 0 4] T 1405 1478 2,652 0
Capital Conts, $ milllon
Infiuort puUmpIng siation 17.B7| {787 17.87 0.00] 2.00 17 .87] 17.87 17.87 17.87 Q00
5TA 000 000 0,00 0.00] 0.00| £ 00 0,00 Q.00 a.00 a.00
STA seopage pump siation 0.00) 2] ¢] 000 0.00, Q.00 5.00 .09 a 00 0,00 0.0
FEB B25 16.50 24 75| 0.00 0.00 £.13 a.25 B8.25] 36.50 e 1]
FEB s4epage pump stalion 027 042 .83 .00 0.00 an a.21 o21 D42 0.00
Trastment plart infiuent pump stahon 2.78 38 4.34 £.00 .00 1.26] 1.75 280 4.51 0.00
Troasmani plard 52.72] 59.18 74.98 Q.00 33e ¢} 2710 35,12 54 85 8172 .00
Siudoe treatmant and cisposal 294 a.2a 3.64 Q.00 D.00: 1.82] 2.40 2.58 3.56 oo
Efluent pump sanon 1787 17 87 17.87 0 0C; 0 Q0! 17 87 17 87 17 87 17 87 [ofs ]
Subtotal W02 64] 11827 148.08) 0.00) 6 09| 70.15 83.87; 104.73] 143,45 0 00
Consniclion contngancies {2¢ percent} 20 53 23 B5 29 62 Q 20| 000 14 03 1673 20 95 28 49 g og
Subtotal consriclion £osts 12317 141 92 iT7 7 0 0| o ag 8418 100 40 125 &8 170 64 000
ENQineenng {15 parcant) 18 43| 21 29 26 86 0.CO| £ 00 12.63 1506 13 B85 25.54 Q.00
Land purchasa - STA 532} oo 000 000 Q00 God 000 a0 oo 0.00
Land purchasg - FER 38s 770 11,55 [efee 000 1.83 385 385 T.70 0.00
Land purchasg - Ireatment plant .12 o113 D15 e ] Q00| Q.07 010 012 C 14 Qo0
_grun;mm-ﬂmaggas_u 118 133 147 o 09| 000 074 a.57, 120 144 oo
otal Capeal Cost 145 81 172 38 21753 GOOT 0 00 99 8BS 120 39 149 71 205 86 000
Preagnt Worth - Capdal Cost 146.81 172,39 217.53] Q.00 0.0G 899,59 120.38 146.71 205.85 0.00
GAM Coste, T milliansyr
influent pumping siation 0.52 0.52 052 0.00 £.0a 0582 052 0.52 a.52 .00
5TA [sRes] oo 0.00 0.00 400 2.0Q! 2 0.00 0.00 Q.00
S5TA seepags purmp station 0.00] oo D.00 0,00 0.00 a.m[ o 00 0.00) 0.00] 000
STA sampiing and moafiosing 0.00 0.0 0.00 0.00] 0.00 4,00 0,00 0.00] 0,00 080
FEB 0.06 0,12 Q.18 G.00 0.00 0.03 0.08 0,06 .12 000
FERB »9epage pumg station 003 .08 a.08 0.00 [Xs 4] 0.2 0.03 003 004 000
Trastrment plant [nfduen pume Hation a4 043 Q.48 0.00 000 033 0,37 41 045 0.00
Cheamicals . 2.56] 2 85| 317 0.00 ¢ 00| 158 2.09 258 310 0,00
Sludge reatmant and dispasal 0.17] .19 021 0.00 £,00i 211 0.14) .17 Q.21 .00
Cthar troatment plant O4M =3} 0,56 0.73) 0.00 4.00 Q.38 .48 0,60 Q7 Q.00
Treaiment plant sampling and montardng 0.30 030 0.30 .00 0.00 .30 2.30 0.30 0.9 0.00
Efflusm pump atation D.52| 0 52 052 0 00 a 00| 952 Q052 0.52 052 Q00
Total Annual Q&M Casl 5.16 5 65 817 +]us] 0 CO| 3.78 4 52 521 5 99! 000
Present Worlh - Annual Q&M Cosl 110.88| 121.44 132.49 Q.00 [2X+5] 81.18 97.00 111,82 128.64/ 0.00
Presant Worth - Replacemisnt Costs, $milllon
Infuant purmp =tation 1.68] 188 184 Q.0Q! 0.0 1.88 1.88 1848 164 o og
STA soapage pump station q.00 Q.00 Q.00 Q00| ooe 000 Qo0 2309 g 0g el
FEB ssapaga pumg stanon Q04 088 Q12| 0.00| 0.0a 0.q2 0.041 004 Q.08 .00
Troaimanl plant influert pump sation Q52 0.58 0.8 0.00] 0.0Q 0.24 £33 054 0.85) 000
Chamical feed syslom ar Qa7 1.18 0.00 Q.00 0.40 0.5z 0 80 1.20 g,.00
Other major ireatment plant equipment 8.78 981 1312 000 000 4.50 5.87 ©,08 12.58 Q.00
Siudos tresirnent and disposal 049 058 0.80 [sX 0] Q.00 0.30 Q.44 0.50 0.58 a.po
Etfuont pUmD station 188 164 1.68 000 0.00 1.68 1 BB! 163 188 Q.00
otad Prosent Worth - Aap TN Costs 13.33 15,27 19.17 .00 0.00 2.8 10,50 1431 19.64 000
Salvags Valus, § million
nfiuent puImp station dermolition cost @asn @SHf (asn 0.00 0.00 @st|  @sn| @S (3.57) 0.00
STA saapage pump siation demolition cosl £.00 0.00 0,00 a.00 0.0Q a.00 Q.00 0,00 .00 D.00
FEB sosnage pumg siation demolition cost (0.04}, {0.048) {013} Q.00 0.00 Q.02 (Q.04) (0.04) {0.08)) 0.00
Trastment plant infusnt pymp station dedroliion oot fossy  en|  woan 0.00 0.00 {0.25) 035 (s (e 0.00
Treatment plant derncltion coet (10.54) (11.83} (15.80) 0.00 2.00 {5.42) (FOE) {1093 (18.34) 0.00
Effusnt pumg slation demoiition cost {3.57 (357 (3.57) 0.00 0.00 (357 (3.50 [@s5n| a=En 0.00
STA n Luration cogt a.00 Q.00 0.00 0.00 00Q 0.00 .00 0.00 £.00 0.00
FEB restoration cost (200)| (2.83) {3.46) 0.00 Q.00 (141} ooy (oo 2Ry .00
Sludgae (and restoeation cost 0.00 oks 5] 0.00 0.00 Q.00 0.00 0.0¢ Q.00 000 Q.00
STA land vaive .00 0.00 008 Q.00 0.00 0,00 0.00 .00 w00 q.00
FEB land value 3.85 770 11.55 ¢.00 0.00 1.83 3.8s a.85 770 0.00
Trestment plant land value .12 0.13 015 ¢.0a Q.00 Q.07 Q.10 a.12 0,14 0.00
Sl tand velue 0.00 0,03 0.00 0.00 .00 0.00 a0 Q.00 000 0.00
m" Valua (1837 (469)| (15.71) 0.00 oo {(1226)] {1286\ (1673 (w46} 000
Worth - Salvago Value {2.20) (2.07} (2.21) 0.00 0.00 {1.72) {1.79)| {2.35)| {«.T4) [X+a3
50 - Year Prasant Worth, 3 million
Capial Cogt 148.81 172,39, 217,53 0.00] .50 £9.55 120,38 148.71 20566 0.00
O&M Costl 110.89 121,44 13249 0.00 0.00 81,18 87.00 111.92 *.8.64 0.0
Rapiacemon Cost 13.83 1527 19.17 0.0 .00 8.a1 14.50| 14,31 18.84 C.00
Salvege Vakie 2.3 2.07 .21 0,Dg .00 172 178 2,35 274 0.0¢
Toat 27393 311.15] 37141 0.00, 0.00[ 19126 Z20.E7F 2r8.29| 35685 0.00
Prasant worth, ¥million gulions treated 70.42 8021 107 .68 .00 Q.00 8545 64,58 80.68 103.47 Q.00
Prassnt worth, Lpound P rermnoved 95.22| 88.33 107.50 .00 0.00 18822 159,68 161.24 177.23 0,00
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